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* NOTICES * 



lanan Patent Office is not responsible for any 
Sages caSsed by the use of this translat.on. 

, This document has been transited by computer. So the translation .ay not reflect the origina. precise*. 
2 **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] . ^,„ 0 a k„ having a bonding wire which connects an inner lead of 

[Claim 1] A semiconductor dev.ce character.zed by having a t>on am g w pre pared in a center 

said leadframe which extends near a leadframe of a tab by ^wh.ch ^re was y P P ^ ^ ^ 

section, a heat sink which fitted ,nto sa.d ^J^^S^d said bonding pad, and really coming to carry 

out^h^ 

^SZttststt tzz~ ^^vS^ and magnitude of said 

U p P P er else being almost the same as magnitude oi j , pore , of £.d 'eadj = ^ ^ 

feal^ With ° Ut 3 

esinSand having enfere inside a base ^^^^^ by thing of a tab of said leadframe 
[Claim 4] A manufacture method of a "miconductor d, w ce char ^ Z a V ore is % re pared. said heat sink ,s 
for which it leaves a periphery frame of a tab mostly ^ « ^^Xto, surface of tongue of said heat 
inserted in this pore, punch strikes from the "PP«; jurfwe an d an .n 

sink, and said heat sink is stuck to sa.d pore by P«»« u ^* '.KSfrTme which it leaves a periphery frame 
glltfn^ rcfnJeTsfc^rp^ ^ar^a^d P-P»~Y *«" is hung, and is connected to 
a leadframe main part by lead. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

SoOarCotentioS the thing of the structure where the semiconductor device equipped with the heat 
sink is shown in drawing 6 and drawing 7 is used. leadframe 2 with electroconductive 

K^SSS! K5VK ^s'^onouu^ W&SXL. of . «* 3. end comes 

goMQ Moreover, the thing of the structure of in addition to this attaching a leadframe and a heat s.nk ,n 
total is known. 

&1^h°3ffiSJ SATiSSffl, device which it w f . end whose thermoiysis 

f?? 12 - 1 * c~iw;„«r Prohleml A semiconductor device of this invention is equipped with a bonding wire 

S3 According to this this invention, the thermolysis effect is good end can offer . semiconductor device 
l^r^Z^J^t^l^l^ of • semiconductor device of . tab of e.id 
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^1 a Ifc^er iS^rrperipher, frame of a tab moatly to a center section. . pore ,a Prepared, and th» 
SventionTa Xedfreme of a tab of a l.adfreme which hangs a periphery frame and ,s connected to , 
leadframe main part by lead. 

[Sfl'M Fu d rt£,Zre n sinee i, is the structure of fitting a heat sink int. the pore prepared in the leadframe. 
?&2«io^ «» - -« ^tiite'd^ete*^."^ i, 

lower berth, a heat sink does not contact an inner lead. pxternal 
[0021] Invention of this invention according to cla.m 3 exposes the base of a hea t nk to^ the e xte rnal 

£sid! "the base , o. ^r S emtconducto g r device, even if it mounts a semiconductor device in the crcu.t board, a 
Solflt^ is a thing of the tab of a leadframe which leaves a 

e?phV; V Sm°e n mosSy ^"center section* prepares a pore, ^^"^J^ZZSZS. 

P ore C ^Te»t- 

feadframe by silking by punch within metal mold according to this, equipment, such as a reflow furnace and 
a hSheater, can be unnecessary, a manufacturing process can also be s.mplmed. and the cost of a 

[he per phe?y frame of a ?ab mostly to the center section, prepared and hung the pore, and was connected 
Jo the leadframe main part by lead. By this, fitting of the upper case port.on of a heat s.nk « made easy 

So^^Sst^YoVoTeration) Drawing 1 is the cross section of the semiconductor device for Power IC in 

31 iTe sem.conducto a r chip 7 is carried in the upper surface of a leadframe 2. and the upper surface of the 
[0026] C That 6 il le^^ecfse^ J And the bonding pad (not 

chip : i Z . the boS wle 8 is really carried out, and they constate the semiconductor dev.ce 1. 
■00271 Drawine 2 is the plan showing the leadframe used for a QFP type package. 

mil] AmSal cons e is P ts of coppef and the board thickness of a leadframe 2 ,. about 025mm. "J "the 
souare hole 31 of about 4.0mm square is mostly formed .n the center section. A square hole 31 is formed 
fn^ide tSe per phery frame 32 which hung and was the leadframe main part 20 and reaHy 'formed by lead 22. 
and the oortion is a cavernous portion which penetrated and p.erced the tab of a leadframe 2 
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respectively. The periphery of the upper surface of the upper case 61 of these stages is formed small about 
0.01-0.03mm rather than the magnitude of a square hole 31, and it is set up so that a heat sink 6 may fit 
into a square hole 31 enough. If the height hi of an upper case 61 is chosen as the 0.25 almost samemm as 
the board thickness of a leadframe 2 and a heat sink is fitted into the square hole 31 of a tab by this, the 
tab upper surface and the upper surface of the upper case 61 of a heat sink will be mostly placed on the 

same plane. „ 
[0030] When it is mostly chosen as the same size with the width of face of the periphery frame 32 of a tab 
and the upper case 61 of a heat sink 6 is fitted into the square hole 31 of a leadframe 2, the magnitude of 
the middle 62 of a heat sink 6 is set up so that the upper surface of the middle 62 of a heat sink 6 may 
contact the base of the periphery frame 32 of a tab. 

[0031] When the lower berth 63 of a heat sink 6 fits a heat sink 6 into a leadframe 2, between an inner lead 
4 and the lower berth 63 of a heat sink 6, it maintains the distance of only the height h2 of the middle 62, 
and is arranged. This height of h2 requires only only the magnitude that insulates an inner lead 4 and the 
lower berth 63 of a heat sink 6 by resin 9. For example, it is good in the distance of about 0.2-0.3mm. 
Sufficient thermolysis effect is done so by this. 

[0032] Next, the manufacture method of the semiconductor device of this invention is explained using 
drawing 4 and drawing 1 - drawing 3 . . 
[0033] First, drawing 4 (a) shows the production process before the leadframe 2 which has a predetermined 
pattern on the leadframe main part 20 of the band-like material shown in drawing 2 is formed. That is, the 
production process which pierces a tab, an inner lead, an outer lead, etc. to the predetermined field of a 
band-like leadframe is shown, then, it was shown in drawing 4 (b) — as — the tab of a leadframe 2 a 
square hole 31 is mostly pierced in the center section. Punching of a square hole 31 may be pierced to said 
inner lead and coincidence. Subsequently, as shown in drawing 4 (c) and (d), the upper case 61 of a heat sink 
6 is fitted into the square hole 31 of a die pad with an automatic machine (insertion), and it is struck and 
stuck [ of this heat sink 6 ] by pressure by punch from the upper and lower sides. Then, as shown in drawing 
4 (e) - (g), a semiconductor device is manufactured through die bonding, wirebonding, a molding production 
process, etc. 

[0034] Although the above mentioned the semiconductor package for power IC as the example and explained 
it, it can acquire the thermolysis effect effectively to the semiconductor chip which generates about several 
W heat, for example, without restricting to this. 

[0035] Moreover, although the QFP type thing was illustrated also about the leadframe, it can use for any 
leadframe of types, such as SIP, DIP, and an SOP type. 

[0036] Although considered as the configuration which has a level difference in the direction of two side alsc 
with the configuration of a heat sink, it can also consider as the configuration which has a level difference in 
the direction of the neighborhood. 

[0037] (Gestalt 2 of operation) Drawing 5 is the cross section of the semiconductor device in which the 
gestalt of other operations of this invention is shown. 

[0038] Since the base of a heat sink 6 has structure exposed to the external surface of a semiconductor 
device 1, without carrying out a resin seal, the still bigger thermolysis effect can be acquired. 
[0039] Moreover, since the base of a heat sink 6 enters and is formed rather than the base of a 
semiconductor device 1, even if mounted in the circuit board etc., a heat sink 6 does not contact on a 
substrate. 

[0040] . 
[Effect of the Invention] Since the semiconductor chip is directly carried in the heat sink as mentioned 
above according to this invention, the outstanding thermolysis effect can be acquired. 

[0041] Moreover, since it is the structure which joined the heat sink to the leadframe mechanically, in case 
a heat sink is joined to a leadframe, it is not necessary to carry out heating at high temperature, and the 
reliability of a package can be kept good. 

[0042] Moreover, since equipment of the adhesives on which a heat sink and a leadframe are pasted up, a 
heating heater, etc. is unnecessary, the cost of a semiconductor device can be reduced. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 The cross section of the semiconductor device in which the gestalt of 1 operation ot this 

invention is shown . . 

[" Drawing 21 The plan of a leadframe showing the gestalt of 1 operation of this invention 

["Drawing 31 The perspective diagram of a heat sink showing the gestalt of 1 operation of this invention 

fDrawing 41 Manufacturing process drawing of the semiconductor device in which the gestalt of 1 operation 

of this invention is shown - 

[Drawing 51 The cross section of the semiconductor device in which the gestalt of other operations ot this 

invention is shown 

fDrawing 61 The cross section showing the conventional semiconductor device 
[Drawing 71 The cross section showing other conventional semiconductor devices 
[Description of Notations] 

1 Semiconductor Device 

2 Leadframe 

3 Tab 

4 Inner Lead 

5 Outer Lead 

6 Heat Sink 

7 Semiconductor Chip 

8 Bonding Wire 

9 Resin 

1 0 Silver Paste 

1 1 Polyimide Film 

20 Leadframe Main Part 
22 Hang and Lead. 

31 Square Hole 

32 Periphery Frame 

61 Upper Case of Heat Sink 

62 Middle of Heat Sink 

63 Lower Berth of Heat Sink 
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